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Abstract. In this paper are presented results of the research conducted under the specific 
conditions of the Transylvanian Plain, regarding the influence of irrigation on the yield of soybean 
crop. Experiences that underlie this work were complex, being organized in the Viişoara - Câmpia 
Turzii area, near the Agricultural Research and Development Station Turda, where were created the 
soybean varieties that were tested. Research has been conducted since 2009, in two phases of three 
years, from 2009 to 2011 and from 2012 to 2014, being tested three varieties of soybeans, Onix, 
Eugen and Felix, under different water and fertilization conditions. The results showed that the 
introduction of irrigation factor, along with fertilizer and a biological material with a high potential 
for production, are elements which, despite higher costs, proved to be economically efficient. 




The evolution of human society has generated, especially in recent decades, the 
most diverse problems, including a major one- nutrition. Because of the explosive growth 
of the world population, is required, naturally, an increased of the food efficiency, of the 
crop production that is obtained in a more intensive agriculture (Luca, 2012; Luca et al., 
2013). 
Soy is one of the plants with broad applications that can provide future solutions 
for food but also for issues of energy resources. 
Research on soybean crop technology were developed at ICCPT- Fundulea at 
SCDA Turda, USAMV Cluj-Napoca and in other research stations in the country 
(Dencescu et al., 1982; Mureşanu et al., 1999; Luca and Nagy, 1999; Luca et al., 2008). 
 Given the importance of the soybean crop and prospects that may have this culture 
in terms of the Transylvanian Plain, we initiated a series of experiences that bring new 
technological solutions for the area, on the soybean crop. On the experiences organized at 
Viişoara – Câmpia Turzii, Cluj County, were studied primarily three factors: irrigation 
system, agrofond and biological material, and three varieties created at Agricultural 
Research and Development Station Turda. Research has been conducted since 2009 in two 
phases of three years from 2009 to 2011 and from 2012 to 2014. 
 
MATERIAL AND METHOD 
 
In the experiments held in two phases, 2009-2011 and 2012-2014, at Viişoara – 
Câmpia Turzii, Cluj county were studied three soybean varieties, widespread crops in the 
Transylvanian Plain: Onix, Eugen and Felix. 
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Variety Onix, approved in 2002, is one of the most important achievements of the 
Agricultural Research and Development Station Turda in soybean improvement. 
Variety Eugen was approved in 2002, as the variety Onix. It belongs to the genus 
Glycine max. (L) Merril. Its genealogy is Maple Arrow x Evans. 
Variety Felix, recorded in 2005 is the youngest variety of Agricultural Research and 
Development Station of Turda. It belongs to the genus Glycine max. (L) Merril. 
Experiences that formed the basis of this paper were placed in an experimental field 
of the Viişoara – Câmpia Turzii, Cluj County, on a uniform field regarding fertility and 
microrelief. 
The method of placing the parcel experiments was of subdivided parcels, three 
repetitions (n = 3), the number of variants of the experiment was 18 (v = 2 x 3 x 3), 
resulting 54 experimental plots (N = 18 x 3 ). 
Dynamics of soil moisture was determined bimonthly, on horizons from 25 to 25 cm 
to 150 cm depth. To determine the actual water consumption each year was precisely set 
the soil water reserve from the beginning to the end of the growing season, achieving a 
strict evidence of the water quantity from rainfall and watering. 
During the period of experimentation were made rigorous tests and observations: 
meteorological parameters - temperature, precipitation, solar radiation, other observations; 
soil parameters - soil type, specific physical and hydrophysical indexes; plant parameters 
– the date of the main phenological phases, date of maintenance, plant resistance to 
diseases and pests, grain yield, etc. Experimental factors studied, as well as their 
graduations are shown in Table 1. 
 Table 1           
Experimental factors studied in experiments conducted between 2009 - 2014, in Viişoara – Câmpia 
Turzii area 
Analyzed factors Graduations 
Factor A 
Irigation regime 
a1 – neirigat / non-irrigated 
a2 – irigat la 50 % din intervalul umidităţii 
active (IUA)/ irrigated 
Factor B 
Fertilisation 
b1 – fertilizare de bază 
b2 – fertilizare de bază + fertilizare 
suplimentară 
b3 – fertilizare organică 
Factor C 
Variety 
c1 – Onix 
c2 – Eugen 
c3 – Felix 
  
After harvest, in each of the six years of experiments, production results were 
statistically processed and analyzed by the analysis of variance method. 
 
RESULTS AND DISCUSSION 
 
Determination of grain yield in soybean crop in relation to each of the experienced 
technological factors, namely irrigation and fertilization regime and biological material 
selected for experimentation was done in each of the six years of research, 2009-2014. 
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In this paper are presented only the results regarding the influence of the irrigation 
factor on grain yield of soybean crop in Viişoara – Câmpia Turzii, from the Transylvanian 
Plain. 
Harvesting was done separately for experimental plots, grain yield being 
expressed, every year, in kg/ ha at 14% moisture on each repetition and experimental 
variations. 
The results for each of the years 2009, 2010 and 2011 and the three years average 
experience, irrigated and non-irrigated variants are shown in Figure 1 (Luca, 2012). 
 
 
Fig. 1. Influence of the A factor- irrigation regime on the soybean production, Viişoara – Câmpia 
Turzii, 2009 – 2011 
 
It appears that between 2009 - 2011 yields obtained on the experiences on the 
irrigated variants by 3269.85 kg/ ha, very significantly exceeded the average yield of non- 
irrigated variants, which was at the level of 2565.15 kg/ ha. Also, in each of the three years 
of the first period - 2009, 2010 and 2011, irrigated variants significantly exceeded the non- 
irrigated variants. The yields of the two variants studied, irrigated and non- irrigated were 
generally constant in the three years, achieving values of 2523.67 kg/ ha (in 2011), 
2574.67 kg/ ha (in 2009), 2596.44 kg/ ha (in 2010) – non- irrigated variants and 3188.70 
kg/ ha (in 2010), 3302.07 kg/ ha (in 2009) and 3318.78 kg/ ha (in 2011) – for irrigated 
variants. 
Compared to the results in the range 2009 - 2011, in Tables 2, 3, 4 and 5 are shown 
the results of the next period, the years 2012, 2013, 2014 and the average of the three years 
experiences, 2012-2014. 
It appears that in the years 2012 and 2014, the richest in precipitation, yield 
differences between irrigated and non- irrigated variants were lower than those recorded in 
2013, standing at the level of 607.41 kg/ ha (in 2012) and 795.56 kg/ ha (in 2014) and 
1184.82 kg/ ha obtained in 2013. 
In 2012, non- irrigated variant recorded 3019.63 kg/ ha and the irrigated one 


















































DL (p 5%)                      84,39
DL (p 1%)                    194,89
DL (p 0,1%)                 620,20
a1 - neirigat a2 – irigat la 50 % IUA
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Table 2  
Influence of the A factor- irrigation regime on the soybean production,  








± d (kg/ha) 
Significance of 
the difference  
a1 – non irrigated 3019.63   100.0   0.00 Mt 
a2 – irrigated (50 % 
IUA) 
3627.04   120.1  607.41    *** 
   DL (p 5%)                                      74.55 
                DL (p 1%)                                              172.15 
                DL (p 0.1%)                                           547.83 
 In the second year of the second cycle of research, in 2013, the non-irrigated 
variant recorded only 1888.15 kg/ ha, while the irrigated variant recorded 3072.96 kg/ ha. 
In this case production increase obtained by irrigation was greater than in 2012, very 
significantly, by 62.8 percent (Table 3).  
Table 3  
Influence of the A factor- irrigation regime on the soybean production,  








± d (kg/ha) 
Significance of 
the difference  
a1 – non irrigated 1888.15 100.0    0.00 Mt 
a2 – irrigated (50 % 
IUA) 
3072.96     162.8  1184.82 *** 
    DL (p 5%)                                    44.59 
                 DL (p 1%)                                   102.98 
                 DL (p 0.1%)                                327.70 
Registration trend of significant differences between the results of two variants, 
non-irrigated and irrigated continued in 2014. Thusfor the non- irrigated variant were 
registered 3122.96 kg/ ha and for the irrigated variant 3918.52 kg/ ha. Even if the 
difference between the two variants was lower this year compared with 2012 and 2013, of 
only 25.5 percent (very significant), it is found that production levels were the highest 
recorded both for the non- irrigated and the irrigated variant. (Table 4). 
Table 4  
Influence of the A factor- irrigation regime on the soybean production,  








± d (kg/ha) 
Significance of 
the difference  
a1 – non irrigated 3122.96 100.0    0.00 Mt 
a2 – irrigated (50 % 
IUA) 
3918.52     125.5  795.56 *** 
     DL (p 5%)                   100.37 
                  DL (p 1%)                   231.79 
                  DL (p 0.1%)                737.61 
 On average, over the period 2012 - 2014, the non- irrigated variant recorded 
2676.91 k / ha and the irrigated 3539.51 kg/ ha, production increase obtained by irrigation 
being very significant, 32.2 percent, meaning 862.59 kg/ ha (Table 6). 
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Table 6  
Influence of the A factor- irrigation regime on the soybean production,  








± d (kg/ha) 
Significance of 
the difference  
a1 – non irrigated 2676.91 100.0 0.00 Mt 
a2 – irrigated (50 % 
IUA) 
3539.51 132.2 862.59 *** 
     DL (p 5%)                       54.25 
                  DL (p 1%)                     125.28 




Following research on the influence of irrigation factor on grain yield for the 
soybean crop, conducted during 2012 - 2014 under the Transylvanian Plain (Viişoara-
Turzii) conditions, it was found that the introduction of irrigation factor, along with 
fertilization and valuable biological material, is an effective way of increasing the level of 
production. 
In each of the years studied, 2012, 2013 and 2014, there have been very significant 
production increases for the irrigated and the non-irrigated variant, these increases ranked 
between levels of 607.41kg/ ha (20.1%) in 2012 and 1184.82 kg/ ha (62.8%) in 2013. 
On average, during the experiences held between 2012 - 2014, between the two 
variants tested, irrigated and non-irrigated, production growth was of 32.2 percent, 




1. Dencescu, St., Miclea, R., Butică, A. (1982). Cultura soiei. Ed. Ceres, Bucureşti. 
2. Luca, E., Nagy, Z. (1999). Irigarea culturilor. Ed. Genesis Tipo Cluj-Napoca. 
3. Luca, L. C. (2012). Research on the influence of some technology elements on the level 
and quality production at the irrigated soybean crop, in the Turda area conditions. Teza de Doctorat, 
USAMV Cluj-Napoca; 
4. Luca, L.C., Dirja, M., Luca, E., Roman, C., Hoble, A., Vasiu, R. (2013). Studies 
regarding the influence of irrigation on yield’s level at soybean in Transylvania’s conditions. 
Agriculture, Science and Practice Journal, Year XXII – No 3 – 4 (87-88)/2013 
5. Mureşanu, E., Cătinaş, L., Legman, V., Sămărtinean, A., Trifu, I. (1999). Soiuri timpurii 
de soia pentru Câmpia Transilvaniei. Contribuţii ale cercetării ştiinţifice la dezvoltarea agriculturii, 
vol. V. 
 
 
 
 
 
 
 
